Background: Synkinesis represents involuntary muscular movements that occur in association with voluntary contraction of other muscle groups. Oculonasal synkinesis is a rare phenomenon. Objectives: In a series of videos, the authors present clinical findings and surgical correction of oculonasal synkinesis. Methods: Two women who underwent surgical procedures to correct oculonasal synkinesis were evaluated in a prospective study. One patient presented with bilateral synkinesis after 2 previous rhinoplasties. She underwent open rhinoplasty in our office. The other patient had unilateral synkinesis of the left side and received endonasal rhinoplasty.
Synkinesis refers to involuntary movements of muscles in response to voluntary contraction of other muscle groups. In oculonasal synkinesis, blinking triggers a paroxysmal contraction of the compressor narium minor, which leads to movement of the alar complex. Only 2 previous studies have addressed oculonasal synkinesis. Guyuron et al 1 first described this type of paroxysmal contraction in 13 patients in 1994. Ciloglu et al 2 evaluated oculonasal synkinesis in a 20-year-old woman in 2014. The etiology of this rare condition has not been investigated in depth, 3 but most authors attribute this condition to irregular links among the temporal, zygomatic, and buccal branches of the facial nerve. [4] [5] [6] [7] The temporal and zygomatic branches innervate the orbicularis oculi, and the buccal branch innervates the compressor narium minor. In this study, we provide preoperative, intraoperative, and postoperative video documentation of 2 patients who underwent surgical involves inconsistent terminology and reflects the tremendous confusion in this field. A primary goal among surgeons is the development of systematic criteria to assess and treat the nasal musculature. An examination of the dynamics of oculonasal synkinesis is key to understanding the nasal muscular anatomy.
Two muscles primarily contribute to oculonasal synkinesis: the compressor narium minor and the orbicularis oculi. The compressor narium minor is composed of a small group of fibers that arise from the genua of the alar cartilage and the lateral crura and run along the fibers of the anterior dilator naris to the nostril skin and the nasal tip. Contraction of the compressor narium minor depresses the nasal cavity. This muscle seems to have 2 functions: (1) together with the anterior dilator naris, it produces eccentric and concentric movements of the tip; and (2) it compresses the nostril. 8, 9 Although anatomic variability is common in this area of the face, the results of several studies have been consistent regarding the role of the compressor narium minor. [8] [9] [10] The orbicularis oculi comprises an orbital and a palpebral portion and controls eyelid closure. The orbital portion consists of concentric muscle fibers arising from the medial canthal tendon; this portion functions to tightly close the eyes. 11, 12 Laterally, the fibers insert in the subcutaneous plane. The palpebral portion, composed of semilunar muscle fibers, can be subdivided into preseptal and pretarsal parts. The facial nerve, which includes the temporal, zygomatic and buccal branches, represents the anatomic link between the 2 muscles ( Figure 1 ).
The function of the nasal valve appears to be dependent on the muscular layer of the lateral nasal wall. In support of this hypothesis, investigators have observed severe inspiratory dysfunction after omolateral facial palsy. 13 Results of an examination of muscular structures of the nose may be helpful for preoperative planning, in part by providing guidelines for appropriate assessment of nasal functioning before surgery.
The many detailed descriptions in the literature of the intrinsic muscles of the nose must be simplified, and the common points must be established ( Figure 2 ). [8] [9] [10] [14] [15] [16] Authors often describe the muscular structures of the nose in terms of a sphincter and a dilator. The sphincter function is accomplished by the nasalis (pars transversa), which strengthens the lateral nasal wall. The nasalis has the shape of an irregular triangle. It arises on the maxilla and forms aponeuroses with the upper lateral cartilage and with the procerus along the upper part of the dorsum. Dilation of the nostril is controlled by the pars alaris. This muscle arises from the maxilla, the lower lateral cartilage and the sesamoid cartilage, and inserts at the alar margin. The procerus produces rigidity of the lateral nasal wall. It originates on the bony vault of the nose and inserts in the forehead skin of the glabellar area. In a small percentage of patients, the procerus forms offshoots over the nasalis. The depressor septi runs in the columellar zone and stabilizes the nasal tip.
METHODS

Patients
Two women who underwent surgery to correct oculonasal synkinesis were evaluated in a prospective study from December 2015 to May 2016.
One patient had bilateral contraction of the muscles surrounding the alar cartilages upon blinking. Video 1 depicts oculonasal synkinesis in this patient preoperatively. The patient had undergone rhinoplasty twice-2 years and 1 year before presenting to our center in December 2015. These previous rhinoplasties had been conducted with an endonasal (closed) technique. The patient stated that she had not experienced oculonasal synkinesis before the first surgery. 
Surgical Procedures
The patient with bilateral oculonasal synkinesis underwent open rhinoplasty. A midcolumellar inverted-V incision was made, and the skin of the nasal tip was dissected to enable observation of the entire alar complex. The patient with contraction on the left side only received endonasal rhinoplasty via the so-called delivery approach to allow access to the tip. In both patients, a small upper lateral portion of the compressor naris was incised with a no. 15 blade and dissected with Metzenbaum scissors. Video 3 portrays this patient with bilateral oculonasal synkinesis intraoperatively.
At the end of the procedure, appropriate medication was provided, and the nose was secured with nasal packing and a dorsal splint. These dressings were removed 1 week postoperatively. 
DISCUSSION
Several types of synkinesis have been described previously, but oculonasal synkinesis is a rare phenomenon. Guyuron et al 1 noted that oculonasal synkinesis can be classified as strong, moderate, or mild, but these authors did not provide video documentation. In a study by Ciloglu et al, 2 the investigators presented a preoperative video of a patient with oculonasal synkinesis, but no intraoperative or postoperative recordings were included. Herein, we describe 2 women in whom we identified and treated oculonasal synkinesis. Our findings are depicted in a series of videos.
One patient had moderate oculonasal synkinesis of the left side. The other patient had undergone rhinoplasty twice before presenting to our center and had strong bilateral synkinesis. In both patients, moderate dissection of the compressor narium minor completely resolved the synkinesis; this result was stable during 6 months of follow-up. Guyuron et al 1 found that some patients with this condition were not concerned about its presence and did not seek surgical correction. In our study, 1 patient with oculonasal synkinesis had not noticed it prior to undergoing a preoperative evaluation in our office.
No patient in the current study had early or late complications, such as valvular collapse. These findings suggest that dissection of the compressor narium minor may be safe, even if the surgeon unknowingly cuts the muscle during standard rhinoplasty. Alternatively, the attachment of the compressor narium minor to the lower lateral cartilage can be preserved by not dissecting this muscle from the lateral crura. The results of our study suggest that oculonasal synkinesis occurs more frequently among women, but evaluation of a larger population of patients is necessary to validate this difference. Figallo and Acosta 8 noted that anatomists and other researchers have devoted less study to the muscular structures of the nose than to other muscle layers.
Irregular connections among the temporal and zygomatic branches of the facial nerve (which innervate the orbicularis oculi) and the buccal branch (which innervates the compressor narium minor) have been implicated in several types of synkinesis. One well-known type is Marcus-Gunn jaw-winking synkinesis, [17] [18] [19] which can occur because of injury to the buccal branch during facelift. In Marcus-Gunn jaw-winking synkinesis, eyelid closure triggers the zygomaticus to contract.
Review of medical records indicated that no patient in this study had chronic or other considerable diseases. Hence, the etiology of oculonasal synkinesis likely is nerve-related. 6 This investigation potentially was limited by the small number of included patients.
To our knowledge, this study is the first to provide video documentation of patients with oculonasal synkinesis before, during, and after surgical correction. Our findings underscore the importance of careful preoperative observations, preferably including a video recording. Patients with oculonasal synkinesis may not notice this phenomenon preoperatively and may incorrectly regard it as an unfavorable outcome of rhinoplasty.
CONCLUSIONS
Oculonasal synkinesis is a rare phenomenon. This report depicts comprehensive video documentation of oculonasal synkinesis and its treatment in 2 patients. Our findingsparticularly that 1 patient did not notice that she exhibited synkinesis-highlight the importance of preoperative evaluation of patients who present for rhinoplasty. Appropriate evaluation can prevent synkinesis from being mistaken as an unfavorable consequence of surgery.
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